Abstract
Introduction
Lipid content and composition in feeds for farmed fish has experienced a recent and rapid change, because, in order to sustain growth of the aquaculture industry, ecologically limited marine fish meal
Materials & Methods

98
Cell lines and cell culture
99
The established Atlantic salmon cell line derived from head kidney (SHK-1) was grown at 22 °C in an 100 atmosphere of 4 % carbon dioxide in Dulbecco's modified eagle medium (DMEM) 
111
Olympus).
112
For transcription factor (TF) ligand treatments, SHK-1 cells were seeded in 6-well clear plates (Nunc,
113
Denmark) at a density of 4 x 10 5 cells per well in a volume of 3 ml Leibovitz's L-15 medium. Cells
114
were approximately 70 % confluent after 48 h growth, when medium was aspirated, cells washed 115 twice with PBS and fresh medium containing the various treatments as ethanol solutions was added.
116
Final concentrations were cholesterol (20 μM), WY14643 (25 μM), 2-bromopalmitate (25 μM), or
117
LXR agonists (GW3965 and T0901317, 10 μM) or with ethanol carrier alone (100% ethanol). After 118 24 h, the medium was aspirated, the cell monolayer washed twice (PBS) and cells scraped from each 0.5 ml of TriReagent (Ambion, UK), followed by vigorous mixing to lyse and digest cells. Cells from 121 two wells were pooled to produce three replicates per treatment.
were formulated at Skretting Technology Centre (Stavanger, Norway) to satisfy the nutritional 125 requirements of salmonid fish [14] . The oils used were FO (anchovy oil), or 100 % replacement with 126 rapeseed oil (RO), linseed oil (LO) or soybean oil (SO). Atlantic salmon post-smolts (130 g) were
127
randomly distributed into 16 tanks at the Skretting Aquaculture Research Centre (Stavanger, Norway).
128
After a conditioning period of 3 weeks during which the fish received a commercial diet containing
129
FO, the fish were fed the experimental diets to satiation for a period of 16 weeks. 
241
(4-fold) mRNAs were increased by GW3965. Only fads2d5 expression was affected by T091317 242 being increased < 2-fold (Fig. 3 ). The expression of mRNA for abca1 transporter, which regulates 243 cholesterol efflux, was strongly upregulated by both Lxr agonists, with ~14-fold increases (Fig. 3) promoters, however the fads2d6a promoter was significantly activated by Lxr (Fig. 5) . 
265
Compared to the FO-fed group, there was a significant increase of srebp1 and srebp2 transcripts in the 266 pyloric caeca of fish fed the RO and LO diets (Fig. 6) the expression of srebp2, whereas WY14643 had no effect. This suggests a Pparβ-mediated effect,
347
although it is also possible that the lack of response to the Pparα-specific WY14643 is due to a limited 
Conclusions
371
The results of the present study showed that the fatty acyl elongases and desaturases responsible for 372 endogenous production of LC-PUFA from PUFA in Atlantic salmon were primarily regulated by
373
Srebps, and that Lxr may also be involved in regulating desaturases, but not elongases, whereas there 374 was no evidence for a direct role of Ppars, at least in the salmon cell line tested. ABCA1, a gene was also a target of Lxr in salmon. 
